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We, W. R. Grace & Co., a Corporation
organized and existing-under the laws of the
State of Connecticut, United States of America,
of 7, Hanover Square, New York 5, New
York, United States of America, do bereby
declare the invention, for which we pray that
4 patent may be granted to us, and the method
by which it is to be performed, to be particu-
larly described in and by the following state-
ment: —

This invention relates to the cold-working
of filled polyolefin compositions, and is an
improvement in or modification of the inven-
ton disclosed in our Specification No.
29386/63.

The use of inorganic fillers as extenders
and /or reinforcing agents for rubbers and some
other resins is well established, Most attempts
to use fillers in a similar manner to extend
and/or reinforce the more crystalline poly-
olefins, however, have met with failure, brittle
products generally being obtained, even with
moderate  filler concentrations.  Previous
attempts have been made to produce poly
{alpha-olefins) filler blends using conventional
inert fillers alone, and although occasionally
these blends are found to have greater tensile
strength than the unfilled polymer, most of
thcmaretoobrittlctobeusefulasgeneral
purpose resin-base compositions. On the whole,
reported studies of poly (alpha-olefin) filler
blends indicate that satisfactory products are
rarely obtained. Small amounts of some in-
organic materials can be blended into poly
(alpha-olefins) as pigments, but in amounts
too small to serve other purposes.

Fillers are now widely used as extenders for
glass fibre reinforced resins. In most cases of
this type, the filler does not impart any re-
inforcement, but does have a favourable effect
on cost, shrinkage, thermal effects, surface
properties, and flow properties. However,
apparently no other material is reinforced by

[p I

fillers to the same extent as the narural or
synthetic rubbers.

In Specification No. 29386/63 (Serial No.
1,044,028) we have disclosed polyolefin com-
positions which unexpectedly retain a substan-
tial proportion of the flexibility, impact resist-
ance and strength of the base polymers, said
compositions comprising a three component
system consisting of (i) a polyolefin of mole-
cular weight sufficiently high t give it a
standard load melt index of substantially zero
(ii) an inert filler material, and (iii) plastidiser.
We have also disclosed that the compositions
can be processed by extrusion, injection mould-
ing, vacuum forming, or calendering, and that
cold pressing produces changes in properties
that are desirable under some circumstances.
A wide variety of articles such as films, sheets
and other shaped articles can be produced from
the blends, and the aricles can be rendered
porous, if desired, by removing part or all of
the filler, plasticiser or both by solvent extrac-
tion, using either aqueous or organic solvents,
depending on the particular fillers and plasti-
cisers used.

Such blends have a wide variety of uses
and are particularly advantageous because of
their relatively low cost, Compositions having
a high coacentration of filler are particularly
interesting because of the low cost of fillers
and their ability to counteract the teadency
(if any) for plasticiser exudation to occur.
While both the relatively lowly filled blends
and highly filled blends are sufficiently flexible
for many uses, even greater flexibility would
be desirable, particularly for the highly filled
blends.

According to the present invention, a homo-
geneous blend comprising 10—801% by volume
of a crystalline poly (alpha-olefin) having a
standard load melt index as specified in
ASTMD 1238—52T of substantially zero, the
alpha-olefin having from 2—4 carbons, 5—
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6095 by volume of inert particulate filler
material and 15—859, by volume of plasti-
ciser, which is defined as a material that lowers
the melt viscosity, improves the flexibility of
the final composition and aids the production of
porous objects, is subjected to cold working,
ie. mechanical deformation under pressure at
a temperature below the softening point of
the blend {(Le. below the maximum tempera-
ture at which deformation produces crystalline
orientation in the polymer), for the thickness
of at least a portion of the blend to be
decreased by at least 17, preferably at least
51%.

We have found that by this means the blends
are rendered more flexible, Furthermore, we
have found with deécreases in thickness of at
least 209 the rate of plasticiser exudation is
decreased.

The blend is desirably first shaped into a
form which is suitable for the cold working
operation. The cold working may be carried
out, for example, by pressing, stamping, com-
pression moulding, embossing or calendar roll-
ing (at a temperature below the softening point
of the blend). Thus, if, for example, calender-
ing is to be used to cold work the blend, the
blend may first be shaped into a “ sheet.” (As
used herein the term “‘sheet” includes a slab,
film, tape or ribbon). Any sheet forming opera-
tion that is suitable for treating the blend above
its softening point may be used, for example
compression moulding, injection moulding or
extrusion, The composition is generally intro-
duced into the processing equipment in the
form of pellets. The particular process tem-
perawures and other conditions which provide
the optimum results differ somewhat from
blend to blend, but determination of such
factors is a matter of mere routine, The thus-
formed sheet is cooled below its softening
temperature before being cold worked.

The invention therefore also comprises a
method of trearing the blends comprising form-
ing the blend into a sheet (as hereinbefore
defined) ar a emperature above the coalescing
temperature of the blend, cooling the sheet
below the softening temperature of the blend,
and deforming the coofed sheet by applying
pressure, e.g. using a press or roll, against at
least a portion of the surface of the sheet,
which pressure is sufficient to decrease the
thickness of at least a portion of the sheet by
at least 1'% preferably at least 59, and by
at least 209% if it is desired to reduce plasti-
ciser exudation rates.

The cold working operation may be carried
out at any temperature below the softening
point of the blends. Working temperatures
which are 10°F. below the softening point are
suitable but ambient temperatures are preferred
for convenience, ease of control, and economy.

The cold worked blends can be made porous
by extraction of part or all of the filler,
plasticiser or both in the way disclosed for the

compositions generally in Specificaton No.

29,386/63 (Serial No. 1,044,028), It has also

been found that blends from which the plasti-
ciser had been extracted were also made more
flexible by cold working.

The poly (alpha-olefin) component may com-
prise one or more of the following crystalline
polyolefins: high density polyethylene, low
density polyethylene, polypropylene, ethylenc-
butene copolymer, poly (butene-1), propylene-
(butcne-1) copolymer and ethylene-propylene
copnlymer.

Preferred water-insoluble fillers include
kaolin, calcium silicate, calcium carbonate,
magnesium carbonate, magnesium oxide,
stannic oxide, mica, glass beads, glass flakes,
asbestos, carbon black, silica, aluminium poly-
silicate, monumorilionite, attapulgite, talc, wood
flock, and mixtures thersof. However, any
finely divided material which retains its parti-
culate characteristics under the processing
conditions may be suitable and the following
classes of compounds may be cited by way
of example.

(a) Carbon blacks, coal dust, graphite,

(b) Metul oxides and hvdroxides, especially
those of silicon, aluminium, calcium, mag-
nesium, barium, titanium, iron, zinc, tin,

{c) Metal carbonates, especially those of
calcium, magnesium, sodium, sodium, and
potassium,

(d) Metal silicates and aluminates; naturally
occurring clays such as montmorillonite, kaolin,
attapulgite, asbestos, mica, muscovite, talc,
vermiculite; precipitated silicates, synthetic
and natural zeolites, portland cement, calcium
silicate, aluminium polysilicate, alumina silica
gels,

(¢) Metals such as alummium, lead,

{f) Polymers such as nylon and phenol form-
aldehyde resins,

{g) Wood flour, fibres and bark products,

(h) Glass particles such as microbeads,
hollow microspheres, flake, fibre,

(1) Molybdenum disulphide,
sulphide.

Preferred water-soluble fillers include sodium
chloride, potassium chloride, calcium chloride,
sodium acetate, potassium acetate, calcium
acetate, copper acetate, barium acetate, sodium
sulphate, potassium sulphate, sodium phos-
phate, powssium phosphate, sodium nitrate,
potassium nitrate, sugar, and mixtures thereof.

Preferred water-insoluble plasticisers include
petreleum oils, petroleum waxes, butyl stearate,
dibutyl sebacate, dioctyl sebacate, ethylene-
viayl acetate copolymer, polyisobutylene, diiso-
decyl phthalate, dioctyl fumerate, asphalt,
polyester-glycol, octyl epoxy tallate, chlorin-
ated biphenyl and mixtures thereof. The
following illustrative types of compounds are
also suitable:

(a) Esters, c.g. sebacates, fum rates,
phthalates, stearates, adipates, citrates, etc.;
epoxy compounds: polyesters.
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(b) Phosphate esters.

(c) Hydrocarbons-petroleum oils, waxes,
resins, asphalt and those materials containing
oxygen, nitrogen, and sulphur groups, blown
asphalt; pure compounds such as eicosane, low
molecular weight polymers such as polyiso-
butylene, polybutadiene, hydrocarbon resins,
polystyrene and homologue copolymers of
styrene, poly (apha-methyl styrene), atactic
polypropylene, ethylene-propylene copolymer,
ethylene-vinyl acetmate copolymer, oxidized
polyethylene, coumarone-indene resins, terpene
resins, etc.

(d) Chlorinated hydrocarbons including oils
and waxes.

(e) Sulphonamide, coumarone indene,
laurone, tall oil, drying oils such as linseed oil.
Preferred water-soluble plasticisers inchu
glycol, glycol ethers and esters, glycerin,
glycerol monoacetate, diethylere glycol, di-
ethylene glycol ethers and esters, triethylene
glycol, poiyethylene giycol (molecular weight of
about 400—20,000), propylene glycol, diiso-
propylene glycol, polypropylene glycol (mole-
cular weight of about 260-—1200), wrimethylene
glycol, tetramethylene giycol, 2,3-butylene
glycol, triethyl phosphate, polyvinyl alcohol,
partially hydrolized polyvinyl acetate, poly-
acrylic acid, polyvinyl pyrrolidone and mix-

tures thereof.

The general considerations affecting the
choice and use of the plasticisers and fillers
are discussed in Spedification No. 29,386/63
(Serial No. 1,044,028). It is particularly to be
noted, however, that all combinations of water-
soluble and water-insoluble fillers and plasd-

cisers may be used, and that part or all of the
filler, plastciser or both may be removed by
solvent extraction.

It is also to be poted that up to 85% by
volume of the polyethylene, or other polyolefin
of melt index substantially zero may be re-
placed by polyethylene, for example, having a
melt index of 0.1 or greater.

A particularly suitable composition is a
homogeneous blend of a poly (alpha-olefin)
having a standard load melt of substantally
zero containing 30—75 percent by volume of
plasticiser and 10—55 percent by volume of
fill

er.

The effects of cold working in accordance
with the invention upon the strength and
flexibility characteristics of representative
blends is shown in Tables I and II.

The significance of the various designations
iml’l the polymer, filler and plastciser are as
ollows:

Grex—4: A particle formed polyethylene
sold by W. R. Grace & Co., under the
designation FF—60-—018 having a
S.L.M.IL of 0.0 and 2 HL.M.I. (High
Yoad Melt Index) of 1.8, a specific
gravity of 0.945 and RSV (Reduced
Standard Viscosity) of 4.5.

Fldpe* A fractional low density polyethylene
manufactured by W. R. Grace & Co.,,
having a SLMIL of 0.8 and a
HLMUI of 0.93.

* High molecular weight fraction of
low density polyethylens obtained by
solvent extraction.

50

55

60

65

70



1,044,503

“Bunpiom plod INOIA PIENXD sEM YoM ¢ djdwes ()
"GONIENXI JoYJe P[0 PjoO 5B YoTyM ¢ ddures  (,)
*Buifjos pjoo Jay pawenx sem yomym ¢ sidweg (o)

*1sd 000£—000Z 3noqe Jo sanssaxd 38 axmessdwan woos 18 Sumroz piop  (3)
‘saanutur o Joj srnersdway wioos e passaid pio)  (;)
081 0g€‘l 0°05 08zl 000°8¢ o] 0 ZIVAS S€ IZH €z p-xa1D €1
$6 osL 7ol 0z8 000°89 0 OF TIWIS S€ WIH 6§ §xuD (4
LT 0191 612 0s1e 000°9¥1 b o] o XMS O TIH oF %19 1
sl o161 101 0£0C 000°122 auoN ot XMS 0 IZIH oF px1D o1
9L orZ'e €'S¢E 0£2’e 000°¢61 ko) ST 2UPIS S WIH oy $xu9 6
6 05€C 9'c 082 000°s€E auoN ST 2¥dS S IZIH 0 $-x10 8
09 08 9°2 008 000°801 auoN 0 o0 WIH o0z ¢px0 ()
{7 OELT £ 0es1 000°08¢ uo 0 00 WIH o0z #xu0 ()9
06 0zEl S 1L oge’l 000°6L :to) 0 o ICIH 0z #3210 (s
081 0gel 0S 0821 000°8E O o) o0 zZivdS O 1ZIH 02 #%x19 17
174 o1L 9°6 oS 00052 suoN o0 TWAS Oy IZIH 0z $-x9 €
062 o9 61 0L9 000°02 e} 0z 2ydS OF IZIH O $-x3D (4
oLy olL Al {3 068 000°sS (6% o) 0z ¢IPdS  0f TZIH 05 #-xap 1
% “15d % “utog ‘1sd “urog 1sd Supprom 3IspNse|y DT Jpukjoq ‘ONl
mmwmmmou_w awwmwﬂ.m :o_w.—“om_—w._um EM%:“M m.w__ﬁm_ﬂ%m. Jo "ﬂm.u—. swnjoA 4q % ‘wontsodurony e

SPUaJgl PajIoM Pjop Jo seradory feorsig

I T1avy,



1,044,503

", 012 38 [Bs10ATU() 1j0qdeg

‘spuocoag 18 3o Lisodsta 8 Buraey pue (6 Xemj[eyg uoneudisop agy 3pun o)) 10 114S 4q pos xem wnajonad y XMS
. "J, 012 18 [EsI9AMU) 1[0g4ES ‘SPUODIG
95 PUB 1,001 18 [BS12A1U() 1[0q4ES “5pU03IS GSS JO A1IS0ISIA € BurAEY PUE ‘TOQIEd SnBWIOIE %) pUE uoqIed
smayiydeu Y¢p ‘uoqed omeed %06 Sursiduiod Zip Xap[Iays awen 3431 Japum ‘0D [10 [PYS 4q plos saspnsed y HASZ
*SUOIONW G* [ 3ZIS
apnied 23eraae Jo pus 171 APAH auren sy Jopun <07 unoey eid1000 4q P10s (21rurjoey) aILdIJIS uMIUIUWNE Uy 1214
02 J° ASY PUE £0°0
JO TW'T'H ® ‘0°0J0 I'W"T'S © Sutaeq H0p06 WoneuSisap 211 1apun “op) 3 33810 ¥ "M £q pjos ausjidoid4yed y : [-X310).
o 098 000°¢T Paj[oI-pIoD 194 (A1 0t IZIH s LXx1D €T
L5 099 000°L1 fonuo) 14 wdS 0 RIH Sz L-xa1D @
(421 09%°¢ 000°STT P3MI03-pIoD (174 ¢Ipds 0T IZIH 09 L-xa1D 1z
ic 1€v°C 000CEl 105800 174 ¢IvdS 0T IZTH 09 L-X01D 174
L9 0zs1 000°6P P303-pioD (113 ciyds ob IZIH  0f L3O 61
[4 4 0sI°t 000°€01 fonuo) og ZlvdS Ob IZIH  0E L-X21D 81
(4] 3 0000 P3103-p[oD o¢ IdS 0t IZIH  0p L-%31D Ll
ot 0sZ°1 000°¢s [onuo) (113 civas oe 12IH L-X31D) 91
€L o¥6 - 0001 P3[I0I-PIOD 0¢ IPIs o€ 1ZIH adpiy St
s 1172 0000z jonwod  og cIpds ot 12TH adpig 14
% ey 15d 1sd ojdureg 19snselJ npg Jawdog ‘ON
18 uonesuo[y yiduang SNMpPOW oidweg

Msua L, suI Y,
Spualg PafIey PIoD Jo sonaadosg reoskyg
II a18vy,

sumop £q % ‘uomsodwon



6 1,044,503

As can be seen from Table I and Table II, rolling as measured by the percentage reduc- 10
the tensile modulus of the blends is lowered - tion in sheet thickness and the physical proper-
while the elongation ar yield point, an indica- ties of the cold rolied sheet is shown in Table
tion of the flexibility, is greatly increased. III.

Apparently, some reduction of the crystallinity HR, referred to in Table III, is an alu-

of the poly (alpha-olefin) is produced by the minium silicate {(kaolinite) sold by the Georgia 15
cold working. Similiar results occur with the Kaolin Co. under the name Hydrite R having
other blends disclosed. an average particle size of 0.77 microns.

The relationship between the degree of cold

TasLE III
Physical Propertes(Y) of Cold-Rolled Blends(®)
Sheet Thickness Tensile Stress Elongation Tensile Elongation
Sample  Reduction by Modulus at Yield at Yield Stress at
No. Cold Rolling, %, psi. Pointpsi. % psi. Failure
24 0 60,000 930 " 20.7 900 790
25 9 44,000 1000 17.8 980 710
26 22 35,000 1030 33.7 1260 700
27 42 47,000 1260 70.9 1840 580
28 55 41,000 ® ® 220 470
29 61 43,000 ® ®) 2700 420
(® Tests made in machine direction of sheets, direction of rolling.
(®) Blend consisting of 30%;, Grex-4, 309, HR, and 409, SF412.
(®) Blend did not exhibit a yield point.

As can be seen from the results shown in Plasticiser exudation rates of compositions 25
Table III, any degree of cold working increases that have been cold worked in accordance with
flexibility of the blend, and greater amounts this invention are shown in Table IV and
of cold working produce greater increases in Table V.
flexibility. Similar results occur with the other EFT referred to in Table V is a carbon black
blends disclosed. sold by Cabot Corp. under the name Eltex, 30
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TaBLE IV
Oil Exudation from Cold Worked Blends(®)
Weight loss %, at 100°C.

Sample Thickness

No. Reduction 9, 1 Hr. 4 Hr. 6 Hr.
30 0 0.80 1.29 1.4
31 6.25 1.22 1.67
32 9.2 1.31 1.68
33 10.4 1.39 1.84
34 12.0 1.52 1.88
35 12.7 1.34 1.72
36 15.0 1.38 1.54
37 16.0 1.43 1.81 1.91
38 16.2 1.21 1.63
39 17.2 1.30 1.65
40 17.5 1.51 1.93
41 19.5 1.23 1.66
42 20.9 0.91 1.36
43 22.6 0.64 1.01
44 23.5 0.89 1.28
45 25.8 0.37 0.81
46 31.0 0.08 0.49 0.66
47 38.0 -0.38() -0.11 0.02
48 . 45.0 0.13 0.50 0.71

(* Cold rolled at ambient temp
Grex-4, 30% HR and 40%, SF412, by volume.

erature, composition was 309,

(") Weight gain after aging at ambient temperature due to moisture

adsorption by filler,
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TaBle V
Oil Exudation Rates from Cold Worked Blends(t)’

Sample
No. Compaosition

Thickness
Reduction %,

Weight loss 95 at 100°F.
1 Hr. 2.5 Hr.

0.5 Hr.,

49
50
51
52
53
54
55
56
57
58
59
60

<o 0

0O 0 o000
)
©°

DI 0
DI 9
DI
D2(Y) 0
D2 9
D2 33

0.70 1.0

1.33 1.7
0.3
0.3
0.5

0.8

0.22
0.09
0.23
0.42
0.74
1.36
0.10

0.62
1.24

0.45
1.02
-0.00
0.48
1.21
0.12

0.02
0.55 0.74
1.45

0.25

1.30
0.16

(® Cold rolled at ambient temperature.

(®) 30% Grex—4, 25% HR, 5% EFT, 40 %, SI:'4.12. .
® 30% Grex~4, 30% BaSO,, 40%, SF412; original sheet thickness

was 0.098 cm.

(9 Composition of (%), original sheet thickness was 0.044 cm.

The weight loss measured at 100°C, is duc
to two factors, All samples are wiped dry
after the heat treatment and before cooling,
and then the sample is weighed. Exuded oil
is removed by the wiping, and the weight loss
reflects the extent of the exudation. The sur-
face of samples which had received no cold
working or only slightly cold working were
wetted with plasticiser shortly after being
heated. With progressively greater cold work-

" ing, as represented by the decrease in thick-

ness after cold rolling, the samples remained
progressively drier when heated. Wiping
removed the plasticiser wetting the sample
surface.

However, especially with the thinner
samples, a steady weight loss upon heating was
observed. This latter type of weight loss is
due to volatilization of the plasticiser and
volatile materials absorbed on the filler and is
determined by diffusion rates in the sample.

As clearly illustrated by the weight loss
measurements, exudation rates arc not reduced
but, on the contrary, are increased by deforma-
tions of the sheet materials up to abour 12.5
percent deformation. Above this critical point,
exudation rates suddenly decrease. Similar
tests made with the other poly (alpha-olefins),
fillers and plasticisers disclosed exhibited the
same results. Apparently when a deformation
greater than about 12.5 percent is applied,
some physical effect occurs which increases the
plasticiser retention capabilities of the blend.
It is thought that void spaces around the filler
might be produced which would increase the
adsorption characteristics of the filler but we
do not intend -that this invention be limited
in any way by this theory. A deformation
greater than 20 percent is necessary to decrease
the oil exudation characteristic of the blends.

The cold worked products of this invention
are useful as tape backings, pipe wrappings,

30
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heavy duty film, and other conventional uses
of flexible plastic films. The more flexible cold
worked blends which have been rendered
porous by extraction of the plasticiser and/or
the filler are sufficiently pliable to be used as
a synthetic leather substtute. Because of the
decreased plasticiser exudation, the cold worked
blends have increased utility where such
exudation would be undesirable and especially
in elevated temperature environments.

WHAT WE CLAIM IS: —

1. A method of treating a homogeneous
blend comprising 10—809% by volume of a
crystalline poly (alpha-olefin) having a standard
load melt index of substantially zero, the
alpha-olefin having from 2—<4 carbon atoms,
5—60% by volume of inert particulate filler
material, and 15—85% by volume of plasti-
ciser as hereinbefore defined, which method
comprises subjecting the blend to sufficient
cold working (as hereinbefore defined) that the
thickness of at least a portion of the blend is
decreased by at least 19,

2. A method of treating a homogeneous
blend specified in claim 1 which comprises
forming the biend in 1o a sheet (as hereinbefore
defined) at a temperature above the coalescing
mperature of the blend, cooling the sheet
below the softening temperature of the blend,
and deforming the cooled sheet by applying
pressure against at least a portion of the surface
of the sheet, which pressure is sufficient to
decrease the thickness of at least a portion of
the sheet by at least 1%,.

3. A method according to claim 1 or 2,
wherein the pressure is applied by means of
a press.

4. A method according to claim 1 or 2,

whexltl-.in the pressure is applied by means of
aroll. *
..5. A method according to claim 1 or 2,
wherein the pressure is applied by pressing,
stalhr.n;pmg, compression moulding or calender
10|

g.

6. A method according to any one of the
preceding claims, wherein the ~thickness is
decreased by at least 5%, '

7. A method according to any one of the
preceding claims, wherein the thickness is
dcgw;sed by at least 20/,

- A method according to any one of the
preceding  claims, wherein the poly (alpha-
olefin) component comprises one or more of
the following crystalline polyolefins: high
density polyethylene, low density polyethylene,
polypropylene and ethylene-butene copolymer.

9. A method according to any one of the

claims, wherein the blend contains

one or more of the following water-insoluble
fillers:  kaolin, calcium silicate, calcjum
te, magnesium carbonate, magnesium

oxide, stannic oxide, mica, glass beads, glass
flakes, asbestos, carbon black, silica, aluminium
polysilicate, montmorillonite, attapulgite, talc
and wood flock.

10. A method according to any one of the
preceding claims, wherein the blend contains
one or more of the following water-soluble
fillers: sodium chloride, potassium chloride,
calcium chloride, sodjum acetate, potassium
acetate, calcium acetate, copper acetate, barjum
acetate, sodium sulphate, potassium sulphate,
sodium phosphate, potassium phosphate,
sodium nitrate, potassium nitrate and sugar.

11. A methed according to any one of the
preceding claims, wherein the blend contains
one or more of the following water-insoluble
plasticisers: petroleum oils, petroleum waxes,
butyl stearate, dibutyl sebacate, dioctyl
sebacate, ethylene-vinyl acetate copolymer,
polyisobutylene, diisodecyl phthalate, dioctyl
fumerate, asphalt, polyester giycol, octyl epoxy
tallate, and chlorinated biphenyl.

12. A method according to any one of the
preceding claims, wherein the blend contains
one or more of the following water-soluble
plasticisers: glycol, 2 glycol ether or ester,
glycerin, glycerol  monoacerate, diethylene
glycol, a diethylene glycol ether or ester, tri-
ethylene glycol, polyethylene glycol (molecular
weight of abour 400—20,000), propylene
glycol, diisopropylene glycol, polypropylene
glycol (molecular weight of about 260—1200),
trimethylene glycol, tetramethylene glycol, 2,3~
butylene glycol, triethyl phosphate, polyvinyl
alcohol, partially hydrolyzed polyvinyl acetate,
polyacrylic acid, and polyvinyl pyrrolidone.

13. A method according to any one of the
preceding claims, wherein the homogeneous
blend of the poly(alpha-olefin) contains 30—
75% by volume of plasticiser and 10—55 per-
cent by volume of filler.

14. A method according to any one of the

preceding claims, wherein the poly(alpha-
olefin) is polyethyiene.,
15. A method according to caim 14,
wherein the polyolefin component of the biend
comprises 0 1o 85% by volume of polyethylene
of melt index of 0.1 or greater and 15 to
100% by volume of polyethylene of substan-
tially zero standard load melr index.

16. A method according to any one of the
preceding claims wherein part or all of the
filler or plasticiser or both is removed from
the cold worked blend by solvent extraction.

17. A method according to claim 1 substan-
tially as hereinbefore described.

18. A blend treated by a method claimed in
any one of claims 1—17.

19. A deformed sheet obtained by a method
claimed in any one of claims 1~17.

20. Tape backing, pipe wrappings and heavy
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duty film comprising a deformed blend or sheet J. A. KEMP & CO,,
as claimed in claim 18 or 19. Chartered Patentr Agents,
14 South Square,
Gray's Inn, London, W.C.1.

Lesmington Spa: Primed for Her Majesty’s Sutiosery Office, by the Courier Press
(Leamington) Ltd.—1966. Puplished by The Patent Office, 25 Southampron Buildings,
London. W.C.2, from which copies may be obtained.
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